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Nanojig. Robotic tips bend, stretch, and prod 
carbon nanotube. 

says physicist and team leader Rodney Ruoff 
of Washington University. 

Ruoff says it's too early to tell how much 
force it takes to break a single nanotube b e  
cause the resolution of their SEM is -- 
cient to judge whether they are looking at a 
single nanot.uk or several. The team is hop 
ing to answer that question using a more 
sensitive SEM or a higher resolution trans- 
mission electron microscope. After that, 
Ruoff says they plan to try welding n a n o h  
to each other, and then the real construction 
willbeg~n. -ROMRTF.SRVKE 

I 
Looking South to the 
Early Universe 
A flash of news from the Hubble Space Tele- 
scope: The distant universe looks about the 
same in two opposite directions. When the 
Hubble was aimed at a small ~a tch  of north- 

sure of a nondescript patch of sky near the 
south pole--and found similar swarms of 
faint galaxies, some of them among the most 
distant and earliest ever seen. 

That outcome may sound prosaic, but it5 
very welcome news to astronomers. "It was 
crucial to check on our assumption that the 
HDF is typical of the universe" with a sec- 
ond line of sight, says Alex Filippenko, a 
galaxy expert at the University of Califor- 
nia, Berkeley. And the new view is more 
than just a reprise of the f i :  Instruments 
installed on the orbiting telescope since 
1995 have enabled it to harvest far more de- 
tail this time around 

'We should call the new results not the 
Deep Field South but the Southern Fields," 
says Robert Williams, former director of the 
Space Telescope Science Institute in Balti- 
more and now a staff astronomer there, who 
devoted much of his "director's discre- 
tionary time" to the northern and southern 
deep fields. "This time we obtained three 
separate images, and comparisons among 
them will yield significant new results" 
about how galaxies fimned and evolved. 

One of the southern images was made 
with the same camera system used in 1995. 
Equipped with color filters, it recorded the 
galaxies' colors, which hold clues to their 
distances. The reddest galaxies, their light 
"redshikd" to longer wavelengths by the 
expansion of the universe, are likely to be 
the most distant. A second field, slightly off- 
set from the fifit because it was made with a 
different instrument, the NICMOS infrared 
camera, may have caphmd even more dis- 
tant ealaxies. their lieht stretched all the wav 

ern sky for 10 days in 1995, k be- into k e  &. AnYd a third field, record2 
lieved that their time expome had captured with the Space Telescope Imaging Spec- 
a typical sliver of the distant universe. But it trometer (STIS), broke light from the early 
never hurts to check At the beghung of Oc- universe into spectra that may yield new de- 
tober, they followed up on the original Hub- tails about galaxy formation. 
ble Deep Field O F )  with a 10-day expo- The HDF and the Southern Fields both 

record cosmic history, because 
they offer not a snapshot but a 
palimpsest of cosmic epochs, seen 
one behind another out to the most 
distant galaxy. Already, as- 
tronomers studying the HDF have 
traced how galaxy shapes and 
numbers change over time. "Look 
at the [most distant] galaxies: 
There's not a normal-looking one 11 j among them" in comparison with 
nearby galaxies, seen after 12 bil- 
lion to 14 billion years of cosmic 
evolution, says Harry Ferguson, an 
associate astronomer at the Space 
Telescope Science Institute. I The STIS image in the new 

B 
Southern Fields could flesh out 
this picture by showing how 

[ Dyi vu,rlmorrThe clutter of galaxies, up to 12 billion light- clouds of intergalactic gas fed 
t years away, in Deep Field South resembles the northern view. galaxy formation long ago. 

REPORT ON R&D S W N S  
C0Ul.D STRESS ACADEMIA 

The White House is finishing a report 
defining its relationship with the re- 
search community. But the document, a 
2-year effort in response to  concerns 
that those ties are fraying, may disap- 
point academic administrators seeking 
relief from a handful of regulations they 
say drain their schools' time and wallets. 

Whiie House sources say the inter- 
agency report, expected out in draft form 
in January, concludes that the relation- 
ship is strong but in need of attention. It 
reaffirms the importance of peer review 
and of both teaching and research in 
training students and asks agencies to  
set uniform policies on scientific miscon- 
duct. But it ducks such contentious issues 
for universities as the tax status of grad- 
uate students and recommends further 
study of how to  simplify federal account- 
ing practices and whether to  remove lim- 
its to  recovering the full cost of adminis- 
tering federally funded research. 

Milton Goldberg, head of the Council 
on Government Relations, which last 
year funneled complaints from university 
administrators t o  the panel, says he's 
glad the report upholds the value of the 
government's investment in research. But 
he warns that individual federal agencies 
need dearer guidelines to  avoid "subvert- 
ing" such principles when they set poli- 
cies for specific programs. 

EUROPEAN UNION AGREES 
ON R&D BUDGET 

The European Union's R&D program fi- 
nally got a budget last week. After 
lengthy negotiations, a council of re- 
search ministers and the European parlia- 
ment agreed to spend $18 billion over 
the next 4 years on the 5th Framework 
research plan, which suppoN projects 
jointly funded by the 15 EU nations. 

The sum was Less than padiamentarians 
had pushed for, but it was still the first real 
increase the program has seen since 1990. 
But only next year's $3.7 billion outlay is 
definite, because Spain pushed through a 
"guillotinen clause. tt allcrws Spanish officials 
to renegotiate spending if they condude 
next year that some regions aren't getting a 
fair share of the EU's full 2000-2002. 

Parliamentwiw are grumbling about the 
uncertainty. But m e m h  ofthe hame- 
W0rk'scammiiare"ratherpleasedwith 
the0utcud"'ecwsethepropncan be- 
gin without - - a @=p-n- 
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Williams and his associates hit on the idea 
of studying gas clouds by centering the 
STIS image on a quasar-a young galaxy 
with a brilliant beacon at its center-about 
10 billion light-years from Earth, located 
on the slq about 0.1 degree from the basic 
deep-field image. As it observed the 
quasar's spectrum, STIS recorded dips in 
the amount of light produced by absorbing 
clouds of gas that lie along the line of 
sight. The redshifts of these absorption 
lines enable astronomers to map the distri- 
bution of intergalactic gas all the way out 
to the quasar. Although the lines of sight to 
the quasar and the southern deep field are 
not identical, they are close enough for as- 
tronomers to assume that the distribution 
of intergalactic matter is similar. 

Astronomers have long sought to explain 
how galaxies formed from such clouds of 
gas when the universe was anly a few billion 
years old. Once observers measure the exact 
redshifts of the Southern Fields galaxies 
from ground-based telescopes in Chile, 
"we'll be looking for correlations between 
the [galaxies' and clouds'] redshifts," says 
Williams. "This is going to provide an ex- 
tremely important way to test our ideas of 
how the intergalactic medium turned into 
galaxies." ~~ 
Donald Goldsmith's most recent publication is 
The Ultimate Planets Book (Quality Paperback 
Book Club/Byron Preiss, 1998). 

High Court to Review 
Standard for Appeal 
How expert is the patent office? In a sur- 
prising move, the U.S. Supreme Court 
has agreed to rule on a tug-of-war over 
patent law that is being watched 
closely by computer and 
biomedical inventors and 
investors. Its decision, ex- 
pected sometime next 
year, could limit the abili- 
ty of inventors to appeal . 
if the government rejects 
their patent application. 

The case, Lehman v. , 
Zurko, pits the U.S. Patent 

1 
and Trademark Office ' 

(PTO) against a special fed- 
eral court that hears appeals 
from inventors who have had 
their applications denied. PTO officials be- 
lieve that judges for the U.S. Court of Ap 
peals for the Federal Circuit, which hears 
cases mging from patent challenges to gw- 
ernment contract and employment disputes, 
have too much leeway to second-guess the 
government's rejections, which are often 
based on highly technical grounds. They 

would like the judges to show more respect 
for decisions reached by the PTO's patent 
examiners, many of whom hold advanced 
science and engineering degrees. "It's ironic 
that the court does not grant deference to an 
agency that has 400 Ph.D. scientists," says 
PTO CoIIWissioner Bruce Lehman. 

Lehmmwantstheappealscourttotellhis 
agency to nxxmsider a patent rejection only if 
it f i d s  the PTO acted in an "arbitrary and 
capricious" manner. Chrredy, the appellate 
judges can order a reconsideration if the 
agency was, in the court's opinion, "clearly in 
error" in intqrethg the facts in the case. 

The patent office argues that it deserves 
the less intrusive standard under a 1946 law, 
the Administrative Procedure Act (APA), 
which was designed to impose d o r m  judi- 
cial review standards on all federal agencies. 
But the 1 1-judge appeals panel, which in- 
cludes several members with scientific 
bhhg, has rebuffed the patent office's ef- 
forts to rein in its owmight powers. Its posi- 
tion is backed by many patent attorneys and 
business executives, who say that changing 
the rules could disrupt the patent appeals 
process and discourage research invest- 
ments. The PTO hasn't "presented a ccun- 
pelling reason for turning a consistent sys- 
tem of appeals on its head," charges the 
Biotechnology Industry Organization in 
Washington, D.C., which represents about 
750 comDanies and research institutions and 
has lin&up with the appeals court. 

The controversy stems from a 1990 
patent application fbr a software program 
fbm computer scientist Mary E h  Zurko, 
now with Iris Associates in Westford, Mas- 
sachusetts, and eight colleagues then work- 
ing for the Digital Equipment Corporation 
(DEC). The software is 
intended to pro- m 

took to federal court. 
TW years later a three-judge panel found 

that the factual basis for the denial was 
"clearly in error" and ordered the agency to 
reconsider the application. In a footnote to 
its decision, hawever, the court invited the 
PTO to request a rehearing of the case be- 
forethefullappellatepe~elinhopeofset- 
tling the standard-of-review conflict. Last 
May the full 11-member panelwmitnously 
upheld the initial ruling, fipding that 
Congress never intended the MA to limit 
the court's oversight authority. ''Courts do 
not set aside long-standmg practices absent 
a substantial reason," it concluded, noting 
that adopting a more deferential standard 
might make the PTO's pateat denials ''virtu- 
ally unrevi*le." 

Such a unanimous decision normally 
doomsanappealtothesupremecourt.Bot 
earlier this month the justices accepted the 
PTO's plea for one more hearing on the mat- 
ter. The petition complained that the appeals 
court had "aggrandized" its role in the 
patent process. It also implied that the 
judges don't have the technical sawy to re- 
view many patent decisions. "There was not 
a single judge on the Ipanel] who had tech- 
nical expertise in the field involved" in the 
Zurko case, notes Nancy Linck, until recent- 
ly thePTO'stopattorneyandnowanexecu- 
tive at Guilford Pharmaceuticals in Balti- 
more, Maryland 

Such arguments are ''hknshg but iml- 
evant," says Ernest Gellhorn, who will pre- 
sentdargumentsthiswilIterforZurk0and 
Cornpaq, the Houston-based company that 
readypurchasedDEC. Thekey issue, says 
Gelhorn, a law professor at George Mason 
University in Fairfax, V i  is whether the 
MA dows the Judges to go beyond the law's 

''arbitrary and capricious" standard in re- 
viewing patent decisions. In 

his view, it does. Attor- 
neys familiar with the 
case expect Antonin k Scalia and Stephen 
Breye~whobwr i t -  
tenexkmMyonthe 
APA, to be influential 

Any ruling that 
changes the appeals pro- 

~ e s s  is likely to affect just 
a bandfid of cases diredy. 
Although patent examiners 

tect tramdons between secured and unse- 
cured computer networks. In 1-994 one of 
the agency's 2500 examiners decided that 
the code was too "obviously" a variation on 
earlier inventions to merit legal protection. 
In 1995 the PTO's internal Board of Ap- 
peals upheld the denial, which DEC then 

reject over of the more than 
200,000 patent applications submit- 

ted each year, fewer than 100 denials end 
up in the appeals court. Still, patent attor- 
neys say, thoee few cases can b e  a dispro- * P portionate influence on patent law. That's 
why, says the biotechaology association, in- g 
ventors and investors have taken "a special $ 
interest in this issue." -DAVID Mrwrorr 3 
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